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温度控制在 30℃至 50℃ 好，对于塑料原模等应采用下限值，对于金属及
较硬原模应采用上限值。 

































Electroforming is a processing method utilizing the principle that metal ion of 
cathode deposits among electrolyte to getting metal product. It has a lot of outstanding 
characteristics, such as high replication precision or repeat precision, rapid and simple 
process. Electroforming technology is applied to the modern industrial field 
extensively, usually make moulds and dies that mechanical or other manufacturing 
methods can't do. It is one of irreplaceable position and function, especially in 
precision manufacturing and micro and nanomanufacturing. 
Generally, optical components are precision, complex and difficult-to-cut. Thus 
electroforming has its advantages in optical manufacturing. In this paper, micro 
electroforming technology is applied to high precision optics. Bipolar pulse current 
electroforming is introduced. The influencing parameters, such as electrolyte 
parameter, additives, current density, PH value, temperature and pulse current 
parameters have been studied on experiments. Electroforming process is studied on 
different material metal and nonmetal original mould; also several kinds of high 
precision optics electroforming are carried out; satisfactory experiment results are 
obtained; electroforming process on micro optical aspheric surface is done, micro 
optical aspheric surface moulds are gained; analysis and simulation of injection 
molding process is carried on micro aspheric surface through MOLDFLOW Software, 
Finally Conclusions were as follows: 
1. bipolar pulse current could refine grain, reduce internal stress and result in better 
precision and surface finish, thus promote physical and mechanical properties of 
electroforming Products. 
2. The main parameters on electroforming process have solution temperature , pH 
value and pulse parameter such as current wave form, etc. By optimizing these 
process parameters, it concludes as follows: 
Temperature is best to be controlled between 30℃ and 50℃, as to the plastics 
original mould it should adopt the lower limit, to the metal and harder original model 
it should adopt upper limit.  
PH value is best to be controlled between 3.5 and 4.5. If PH value is too low, it 















metal layer deposited, only the hydrogen appears; If PH is too high, it is easy to form 
Nickel hydroxide colloid near cathode surface, to cause hydrogen bubbles to be held 
up, also make electroforming layer appear needle hole and become fragile. 
Electric current density s appropriate to control about 1～4A/dm2. Also it should 
be less at the beginning of electroforming, and then increase to the specified electric 
current density gradually. 
3. Conductive coating is one of the key links during nonmetal original electroforming 
process. The pretreatment methods are different evidently for different material metal 
and nonmetal original mould. In generally, it needs such processes as washing, 
sensitizing, conductive coating, etc. the reliable connection between original mould 
and supply power is very crucial too. 
4. Experiments on nickel electroforming in high precision optics and micro optical 
aspheric surface moulds have been done. Precision optical parts and micro optical 
aspheric surface moulds are gained. It concludes that choosing appropriate 
electroforming process parameter, experiment results are satisfactory. 
5. Analysis and simulation of injection molding process is carried on micro aspheric 
surface through MOLDFLOW Software. By optimizing injection process parameter, 
it can not only reduce Mold Test cost, also improve injection efficiency.  
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光时代的关键技术之一。表 1-1 是目前常用的微纳加工技术的分类情况。 
































































































































































































































；M. R. Kalantary 等人研究PCB生产中单向及双向脉冲电沉积
过程
[25]





































































表 1-2 电铸技术与其它加工技术比较 
项目 电铸 化学铣削 微冲压加工 激光微加工 







公差 严格公差 中等 中等 中等 
厚度 0.018 ～1 mm 0.005 ～3.0 mm × × 
材料 Ni、NiFe、NiP和Au 等 几乎没有限制 几乎没有限制 多种金属 
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